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Service local fourni par le terminal utilisateurService distant fourni par un serveur 
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Mise à jour 
de la position
Mises à jour des position nécessaires
Données embarquées sur les objets
Pas de mise à jour nécéssaire
Données stockées dans un serveur
Objet mobileObjet mobile






LÂ #¤Å  







|`]=soij=lb,µ k³|`kLi»b3ª6bN{Dqulb3wN¬¾Ab¦|¢l`i3¯kXmbY{¢; km||wux{]`b|`]=soij=lbL¯°¢£bNioxLh3bNii~xL=qi~qjxo{ Lh3bYi
`k}`i°¢; bYij|`km{3bm¬3zAijijxo{%b3w°lb/oxm`h3b)b%qµl`xm¡oytb3q|]soi~«=lbbYi~qoxmV{`k(qulwjbY¢9¯3£¢=i~l %,qµ bYa!¡`kmwu=lbYw















{3xm=qjb3nqjlbY¢£¢bm¬[¾Ab |`k}wjq¦¢; loqu£¢«ijk}qjxm§° l§{%xm=qub%nqjb³|]soi~«=lbm¯)¢b¤{%xL=qjb%nqub³b ¢9 loqj¢iuk(qub3lw¦bNitq
















  C $   ^d-.
  E)"$+,
    ³2%$%- #$%!
 ! + 2t 
-2%!$%*,+
k¨|`¢k}qjb%­;xmwua,b









$ ¢9 k}`x}qk(qjxm¦{3xm=qjb3nqjlbY¢£¢br=lV{3xm`ij«itqubr»b3`wj«{]w[¢9 b3wjxLb3a,bYLq[|Vk}w/bYi[`x}qjbNi[hY¢£bN{Dqjwux}­«Ll`bYiUo£ªIl`i~hYbYi»,¢; lqj¢£«ijk}qjbYlw¢£xLwuiu=lµ £¢Ib3³bNitqU|wuxo{]b%
$ ¢kA`kXLk(qu£xL{%xLLqub%nqjl`b3¢¢£bLl`ij£qjlb¢9 loqu£¢iuk(qub3lwijlwl`b{Yk}wjqjb/b%q¢£l|wuxm|6xLijb/bYi0i~bYwj«{%bYib3
xmV{Dqjxm³obiuk|Vx=i~£qjxm*%




¢£b±a,xoob±° b3no|¢£xL²qk(qu£xLRol {%xm=qub%nqjbL¯^iuk½`k(qulwjb :l` `h±xLl
`xm/;#b3q¢«k¤i~qjwul`{Dqulwjbobp¢«k |¢«k(qub%­;xmwuabobijb3wu{3bYiY¬9HUxLl`i!{3xma,a,b3 3xm`i!|`k}w¢£bNi!k}|`|¢£«{3k}qjxm`i
b3no|¢£xL²qk}=q¢«k³|Vx=i~£qjxm ob¢; lqj¢£«ijk}qjbYlwY¬ HUxLl`i|6xmlwi~l`£Lxm`i#|`kmw{%bY¢£¢bYilqj¢£«ijkm=qobYi*
`lon¨«oh3x
{3xma,a,b{%xm=qub%nqjb#b%qqub3wua,£xL`i^|`kmw¢£bNik}||¢«{3k(qu£xL`i^wub3|6xLiuk}=q^ijlw¢bak}wLlVk}mbAh3¢bY{%qjwuxm«=lbm¬
MON  YOW$	 X
Y  U # GY[X 	  X 	 W$	OY  	 X









cY   , *b,- 	*











¢; £=qjhYwjb3l`wUb%qrl` wjhN{%b3|qjb3l`w +ev ]³|6xmlwA¢9 b%nquh3wu£bYlwY¬I¶/s=¡6b3wuml`ob|`wjbY`³¢£b!|`k}wjqjb¢kpi~a,|¢£«{%£qjh
bY¥itquxo{ Xkm=q¦qjxLloqjbNip¢bYioxm`h3bYiob ¢; k}||¢«{3k(qu£xL¥k}Vip{]`kLLl`b¤ml«obL¬/¾Ab¨{%b3q~qub ak}_3wubm¯/¢£b
qub3wua,£`km¢mloqu£¢«ijk}qjb3l`wºkm²q0h3Lkm¢£bYa,b3=qx %¦{3bQobQ|`¢k}qjb%­;xmwua,bQobi~bYwj«{%bYiµb%q£¢=bYi~q=lqj¢£b^ob/h3|¢x(smbYw

















&   µYÂ #    ÌÁ"
( oÂºÁ    Á  
A 
	°      
8r ]· + bNitq0l!ijsi~qj_Ya,b[|VbYwja,b3q~qukm=q¢«kUijl`km¢£«ijk}qjxm#b%q0¢9 b%no|¢xm£quk}qjxmoboxm`h3bNiLh3xmLwukm|]£­
=lbNi3¬ ]bYik}|`|¢£«{3k}qjxm`i/i~xL=qQa!l¢£qj|¢bYiY¬L·®¢6bYi~q/|Vk}wQb3nob3a,|¢brloqu£¢ijhA`k}`iQ¢9 h%qul`ob#olqjwk6{wjxLloqjb3w
`k}`ir¢£bNiU£¢¢bYi=   >;¯VkXmbY{#|6xml`wrxm¡ytbY{Dqu²ºir¢k¦|¢km V{3k}qjxm lwu¡`k}bL¯`¢«kijl`k}¢«ijk}qjxm³b%qr¢; k}`km¢£soijb
bYir{3xm`²qu£xL`iUob!qjwkV{m¬`[ h%qul`obb¢9 a|Vkm{Dq#ol ¡wul£qrb3¤bY=wuxmbYa,b3=qUlwu¡`k}³=«kl ]· +
bNitq|wuhYijb3=quh3b,k}`i = L>;¬°µb +ev ] bYi~q¢£bijsoitqu_3a,bb¢xo{3km¢£«ijk}qjxm¨loqj¢£«ijh,`k}`ie¢bYik}|`|¢£«{3k}qjxm`i
l ]o· +¬




























     =Â  ÌÁ"













=lbNi = ¯DC>^kXLbY{|6xml`wxL¡oytbY{%qj£r¢k wjhNol`{%qjxm´ol´qjbYa|Viob
wuh3|`kmwuk}qjxmµ¬0µb ]o· + {%xLLqu£bY=qlb
{Yk}wjqjxLmwk}|]b¤olRwjhNi~bNk}l§h3¢bY{%qjwu=lbÆb%q³bYi~q=qjbYwjwuxmLh¤k´l?wuhYijbYkml?{%bY¢£¢l¢«k}wjbL¬¾AbÆijxmR{%x}quhm¯
¢b wuh3|Vk}wk(qjbYlw¦bNitq












M#L  YOW$	 X
Y  Q	9U    U  	 












&    


























































M  YOW$	 X
Y  Q	9U   OU 	"  	" U OU9WX   Y   U
b|`wj`{%|6b^lak}w=l`k}LbQhY¢£bN{Dqjwuxm`=lb{%xmVi~«itqub»Ak}ytxmloqub3wk}lon!xL¡oytb%qiob^¢kA£b{%xLlwk}=qjbobYi
h3qj«=lb%qjqjbYiQoh%qubY{Dqk}¡¢bYi)»#o«i~quk}V{%bm¬mv[¢£lVi~b3lwi0qjbN{]xL¢£xLmbYii~xL=q)ij|VxL¡¢£bNi3¯(`xml`i)|6xml`mxmVi0{3²qub3w
¢bYiUh%qj«=lb%qjqjbNiUwkmox :ºf F0·t¾ ; = =¯®L¯ÌL>Ì¯o¢bYiU{3xbYi¡`kmwjwub!=£cN¯Ì=¯ÌL>°xLl
a 'Yab¢bYiU¢£b3`ir\ ¤







{3xmwuwjbNi~|6xmVh3=k}¢b3a,b3=qQ»ijxm{%xL=qjb%nqubm¬m¾ km|wu_Yi¢«koh V²qu£xL :º2;[{%bY{3`{%xLwjwubYij|6xm`»#l¦{%xL=qjb%nqub
l` Vhm¬Q bNi~|Vkm{%b¦{3xm`ij«oh3wuhbYi~q!¢; bNi~|`kL{%b|]soij=lb¦b3q!¢bYihY¢£hYa,b3=qui{%xm=qub%nqjlbY¢i!i~xLLq¢£bNixm¡oytb3qui













&&     
 





µ h3qj«Ll`b%q~qubm¬µbNiQf F0·t¾ i~xLLqi~xL²qQ|Vkmiui~£ºiQijxm£q/km{%qj£ºi3¬µbNi[|wub3a,b3wi[{%xL=qjb3bY=qµytl`i~qjbrl`¦la,h3wux
l`=lb³b3qµ xm=q|`kLi¡6bYijxm½µ km¢£a,b3=quk}qjxmµ¯qk}`o«i,=lb³¢£bNiijbY{3xm``i{3xm=qjb3`b3=q,lb³|Vb3qj£qjb
AYxmboba,hYaxL£wub#km{3{3bYiui~¡¢b#|`k}w¢b#¢£bN{DqjbYlwb%qUwubY=l_3wub3=qlbkm¢£a,b3=quk}qjxmµ¬
















xmª6wubm¬¶/b3q~qjb,k}|`|¢£«{3k}qjxm¨bYi~q#ohY|¢x(smh3bb3Æb3a¡`k}w=l`k}=qrl±f F0·t¾ ijlw#¢9 b3`ijb3a¡¢bobNie|wjxool`²qi3¯
b3qra|`¢£hYabY=qjh3bkl`b!¡`kLi~bboxLh3bNiºkmiuk}=qU¢«k¦{%xLwjwubYij|VxL`km`{%b#b3=quwjb!kmw~qu{3¢£bNiUb3qAf F0·t¾AiY¬







`x}qjxm¤µ hYmh3`b3a,b3=qui =ÙL>Ì¬VbYiAxm¡oytb3quir|]sij«Ll`bYiUbYa!¡`kmwu=lbY=qUqjxLl`irl` f F0·t¾!¬°Q km||`k}wu£qjxm b%q
¢«k
oij|`kmwj£qjxm µ l±f F0·t¾wub3|wuhYijb3=qjbY=qA¢bYieh3Lh3bYabY=qui#ob¡`kmijbkmlon=lb3¢«ie|VbYlmbYLqiY km¡VxLb3w
¢bYi!{%xma,|6xLiuk}=qui!ob¦¢; km||¢{Yk(qjxm¬0¶/bpijsi~qj_Ya,bbYi~q!loqj¢ijh¦|6xmlwwjhNk}¢ijb3wlOkLijij«itqk}=q{%l«i~b3w





hY¢£bN{DquwjxL=lb,b3qb3 hY=l|`kmLq¢b¦|¢«k} ob,quwukX(k}¢[° l ¢bY{Dqub3lwN¬bYi#h3Lh3bYa,b3=quiijlwumbY£¢¢£hNii~xL=q




bYi!qjwkXXkmlon ob <±k}=qb3qkm¢/«i~bYLq,=l`k}=q» b3lonO» bYwj«{]wobNix{3la,b3=quik}l´ax(sLb3Oob
f F·t¾ = L>;¬Ivxml`w{%b3¢«k¯I¢ikLXytxmm`b3=q#bYieh%qu=lb3q~qjbNi»³obYie¢£wubYiY¯IbYi#a|`wjak}=qjbNiAxLl¨a 'Yab
bYi{3kmw~qubYi^ob«i~£qjbL¬ov[¢£lVi~b3lwik}|`|¢£«{3k}qjxm`i^ijxm=q|wuxm|6xLijh3bYiY¬v)k}wb%nobYa|`¢£b[¹ij°¢; xL|wuhYijb3=qubel`
¢=wubb3(k}=q,l´¢bY{%qjb3l`w,b






































xmmb3=q'%quwjb =«ij£¡¢bYip»±¢k ijlwjºkm{%b obNi¦xL¡oytb%qib%qp¢bYi¦wjbY` £`kLk}|qjhYi¦|VxLlw¦¢bYi¦ij²qul`k(qu£xL`ix2\
¢; bYi~qj]h3qj«Ll`b |wu£a,bL¬bYipf F·t¾ |6b3lLb3=q'3qjwub¤wub3`olVip=«ij£¡¢bYiY¬G7Q?wub3(k}`{]`bm¯Q¢b3l`w{%x oqbNitq










&&   Â 	°LÂYÂ  






xLl `owjbN{DqubbYÆh%qjbN{Dqk}=qel`b,h%qj«=lb%qjqjb¦f F0·t¾b3q#bY ºkmiuk}=q#b3`ijl£qjbk}|`|VbY¢[»pl±ijb3wumb3l`we=l
wub3Lb3wuwuk¢; 8AfU½{3xmwuwjbNi~|6xmVk}=qjbL¬`¾ek}`i#{%bNiA{Ykmir¢»`¯V¢bYi 8rfrOb,i~xL=qAoh%qubY{%qjh3bNi#Ll kp|wjxXnoa,²quh
bYi#xm¡ytb%qui|]sij«Ll`bYiY¬µ[ k}||¢«{3k(qu£xL¨|6b3lq!h3=k}¢b3a,b3=q#ºk}wjbkm||VbY¢Q»
lOijb3wu=«{%b,ob¦ohN{%xLlmbYw~qub
L¢£xL¡`k}¢°=lµwub3LxmbA¢; kLowubYiui~b#obYi^xL¡oytb%qioh3¢=wk}=q¢bi~bYwj«{%bewjbN{]b3w{]hm¬ 8rb#xm«i^¢9 kmwjbNijijbeµ l
xL¡oytb%q#oh%qubY{%qjh3bL¯°¢£bqjbYwja,`k}¢0¢; loqu£¢«i~b|VxLlw#wjhN{%l|6h3wub3wAb%qk&%¦{]bYwr¢«kp|Vk}mb <¨bY¡¨{3xmwuwjbNi~|6xm``k}=qjbL¬









ijb3wu{3bm¬ 7[¢¢£bwub3xm£qbY³b3=qjwuh3b#obYi^wubY=l '3qjbNi^¡`kmijh3bNiijlw¢b#|wjxmqjxo{%xL¢£b <Æb3¡B:]=q~qu|/;b%qrhY{%wumb3=q^¢£b
ijb3wu{3bAwubY=l«iY¬µb{%xLLqub%nqjb#bNitqUwub3|wuhYijb3=quhA|`kmw¢£bNi8rfU h%qjbN{Dquh3bYirk}loquxmlwob¢l;¬







































{3xm=qjb3nqjb#¢£xLwuirob¢k,|`]`kmijbob!{%xL`{%bY|oqjxm³° lb!km||¢{Yk(qu£xL*%ol¤{%xLLqub%nqjb¡`£bY³h `0i~a,|¢ `b













¢£xLwuiu=lb {%bY¢£l`²­®{%#i~b¤qjwuxmlLb »O¢; =qjhYwjb3lw
obÆ¢kBAYxmb
{3xm=qjb3nqjlbY¢£¢b{%xmwuwubYij|VxL`k}=qubm¬



















  $  /0120 
 E."$+, 














 MON X   U!
U * 	  X    U  	bW^U  U X OU
    	 Åº,N 
  # 
 
  Ä J #   z ¢; xLwjmbm¯µ£Vk³bYi~ql±¢kmLkmmb,|6xmlw!ijsoitqu_3a,bYii~qjwu£¡`lhYi=lQ|VbYw~­
























$ . 0/1!2k(ytxmlqjb#¢£b#qul|¢b3 %
_`_ Ûbadc)e)f.g
L   , *b,- 	*
(contexte physique de B)



















   $   #-. #,^34" )#)" ,
$ %0/ 2wub3mxL£be¢£bequl|¢b3=lµ{%xLwjwubYij|6xm`k}l
axmqj£³b%qU¢bwub%qjwubeob¢; bYij|`km{3b#b#qjl|¢bYi&%
$ / 2ebNitqU«obYLqu=lb» %p]xLwja,«iLl`be¢b#qjl`|¢£bwub3Lx(smhr bNitqU|`kLi^wjb3qjwjhL¬
]oV|¢l`ij£bYlwi[qul|¢bYi^{%xLwjwubYij|VxL`obYLq»laxmqj£t¯oµ`k!{]`xm«i~6k}lp]Vkmiuk}w,¢£brqjl|¢bewjbY=Lx(smh|`kmw %
















qul|¢bYim¢xm¡`km¢/|Vk}w!¢bYik}|`|¢£«{3k}qjxm`iY¬k`Llwub  ¢¢£l`i~qjwub{3bY{39¬ HUxLl`ikXLxm`iqjwuxm«i!{Yk}¢«{%l¢«k(qub3lwi3¯
{]Vkm{%l`kmiuijx{3£he»!l`b A3xm`be{3xm=qjb3n=qulb3¢¢bm¬o¾Akm`i^l
i~xLl`{%°ob#¢ij£¡`£¢²quh#xml`ib#wub3|wuhYijb3=quxm`i/|`kmi
¢«k A3xLbrol¦{Yk}¢«{%l¢«k(qub3lw -A¬=[ bYij|`km{3bij£¡`¢£brl¦{3k}¢«{%l`¢k}qjb3l`w- :9{%xLLqub%nqjb|`]=soij=lbE;bYi~q/{3xm`i~qj£qjlh
bU¢9 lxm¦bYi)bNi~|`kL{%bNi[obqul|¢bYi[¢xo{3kmlonobNi)quwjxLi[{Yk}¢«{%l¢«k(qub3lwiY¬}µxmwiuLl`b -½{]bYwu{]`bl`broxLh3b
`k}`i#ijxm {3xm=qjb3n=qubm¯Ib3Æ|¢l`i#° £=qjbYwjwuxmLb3wei~xL bYij|`kL{%b!¢xo{3km¢0l`b,wjbNLl '%qjbbYi~q#b3mx(sLh3bLb3wiAz b%q
l`bk}loquwjbNimb3wir¶A¬
¾Ab|¢l`i3¯(¢bYia,hN{3k}`ija,bYi)obijs=V{]wjxL«ijk}qjxm!ob£``k¯(|6b3wuab3q~qub3=qQobi~s`{]`wjxLijb3w0¢; km||¢²­
{Yk(qu£xL i~l`wA¢; km||`kmwj£qjxm µ lÆ{%xLLqub%nqjb|`k}wjqj«{%l`¢£b3wN¬6xmwij=lb¢9 k}|`|¢£«{3k}qjxm {]`b3w{]blb,oxLh3b







    º 
 
  Ä J #     = m>=bNitqla,¢£bkmwjboh3Lb3¢xm||6hQ|6xmlw)kmobYw0»A¢«kU|wuxmLwukmaak}qjxm
µ km||¢{Yk(qjxmVioi~qjwu¡lh3bNi,£V{%¢l`k}=q¦obYi¦ l`i nobNi,b%q¦a,xm¡¢bYiY¬)·®¢UbYi~q,xm`oh¤ijlw¢«kÆx}qu£xL
µ kmmb3=qi/a,xL¡£¢bYiUb%qr° bYij|`km{3bobeqjl|¢bYiU|`k}wjqukmmhm¬o¾Abx}quwjb{3x}quhm¯oxLl`i^xmlVi^£=qjhYwjbNijijxmVikml {3kmi
bYi^ l``i^axL¡¢£bNib%qr{3xm`ijh3wuxm`i=lµ ¢«iUi~xL=q^hN=l£|6hYiµ l`b£=qjbYw~ºkL{%b#wuhYijbYk}l³iuk}`i`¢;¬
8rOk}mbY=qaxL¡¢£bbNitq!l` |wjxLmwk}a,a,b{3k}|Vk}¡¢b° kmwjw '%qub3wijxm±b%nohN{%loqu£xLµ¯oba,mwub3w!ijlwl`
kmloqjwub l`O=«k ¢b¦wuhYijbYk}l±b3q ``km¢£bYa,b3=qob¦wub3|`wjbY`owub¦i~xL b%nohY{3loqjxmµ¬·®¢/bNitqk}loquxmxLab¦`k}`i
¢bpijb3`ix\±¢k ohY{3ij£xL ob¦a,£LwjbYw¢£l`/k}|`|`k}wjqjb3=qY¬µbYi!wukmijxmVi° l`b¦a,£Lwuk}qjxm±i~xL=q!o£Lb3wi~bNi3¯
{3b3|6b3``k}=qY¯/¢k±|¢l|`kmw~q
ol©qjbYa|Vi¦l¥kmmb3=q¦a,mwub |`k}w{%b =lµ £¢ek ¡VbNi~xL£§° lb¨wjbNijijxml`wu{3bxLl




¢xo{3km¢£bYabY=qY¬X¶/xL=qjwk}wjbYabY=q»U¢; km||wuxo{]bQ{%¢b3=q }i~bYwjLb3lwN¯Db3amwk}=q£wubY{%qjb3a,bYLqi~l`w¢bYi l`i
|6xml`wb3ª6bN{Dqjl`b3w¢b3lwiquwukm²qub3a,b3=qi3¯¢bYik}mbY=quiaxL¡¢£bNi|6b3wua,b%qjqjb3=q¦° hY{3xmxLa«ijb3wb¢«k ¡Vk}`ob
|VkmiuijkmLqubrb3qijl||6xmwjqjbY=q^|`¢£l`iºkL{%¢£bYa,b3=qUobYiohN{%xLb%noxm`i/wuhYijbYk}l¬ =l`k}¢ Vbeob#¢xmL=lbe¢k









|6b3lqrkm{3{3hYobYwU»¢9 bYij|`km{3bob#qjl|`¢£bNiU° l k}loquwjb=lbiY ¢µ¢lµbYi~qU{%xLbY{%qjhL¯`k}loquwjbYa,b3=qUo²qr=lbiY £¢









ÀÁ # Å  #
(Á  
O Â ºÁ  µbNi0kmmbYLqikm{3{3_YobY=q»e¢; bNi~|`kL{%b^obqjl|`¢£bNi)kXmbY{obNixL|VhYwuk}qjxm`i
ija¢«k}wjbNi)»{%bY¢£¢bYi[h `bYiQ|`k}w/µ`k¯L¢k²ªIh3wub3`{3bUh%qk}=q/=lµ l¦k}Lb3=q[|6b3loq/ij|6hY{% `bYw/ij¢9 xm|6h3wk(­
qu£xLkmm£qijlw)i~xL!bNi~|`kL{%bobqjl|¢bYi0xLl!¡b3,i~l`w{3b3¢lo° lkmloqjwubm¬(zr£`ij;¯(lkmmbYLqA	 |VbYloq[k(ytxmlqjb3w
l`qul|¢bb3³|wuhY{3iuk}=qU=lµ £¢ijb3wk,itquxo{ mhk}Vi^¢9 bYij|`km{3bobqjl`|¢£bNiU° l k}Lb3=q
	¦¬]o	µ bYi~qr|`kmi
{3xm`bY{Dquh»?	!¯°¢£b,qul|¢bbYi~qitqux{ Lh`k}`i#¢; bNi~|Vkm{%bobqul|¢bYiob8	 ytl`iu=lµ »¢«k³{%xLb%noxmÆob	¦¬
8r
kmmbYLq|VbYloqh3=k}¢b3a,b3=q/b3nohY{%lqjb3w^l`bAwubY=l '3qjb#obeqts=|6b b3|wjhN{%«ijkm=qij°¢k!wjbN{]b3w{]brbNitq
ºkm²qubi~l`w¢9 bYij|`km{3beb#qjl|¢bYiUm¢xm¡`km¢6xLl i~bYl¢£bYa,b3=qUi~lw¢; bYij|`km{3b#µ l kmmb3=qUoxLhm¬
zrlon|wua£qjmbNi{%¢«kmiui~«=lbYiobµ`k wuk}ytxmloqub/l`a,hY{Yk}«ijabob^wuhYkL{DqjxmVi3¬([ xm|6h3wk(qu£xL
$"/"   2[b3nhN{%loqub¢£bU{3xoob "r¢xmwij=lµ lqjl|¢br{3xmwuwjbNi~|6xm``k}=qkmla,xmqj£ bYi~q[k(ytxLloqjhL¬ 
ijlwumbY£¢¢£b|Vk}wr¢; £=qjbYwja,hNokm£wub° l¤|wuxo{%bNijijl`iUijh3|`kmwjh¢; b3`ijb3a¡¢£bobYirwjhNkm{Dqu£xL`i|6b3``k}=qjbNi3¬^8Ub
_`_ Ûbadc)e)f.g













|6xLij£qjxmpobNi^{%xhY=l|b3wi3¬=[ £=qjhYw '3q^be{3b[ytb3lwjhNi~«obek}`i¢bYii~a,£¢«k}wu£qjhYi=lµ £¢I|`kmw~qk}mbAkXmbY{robYi
ij£qjl`k}qjxm`i^wuh3bY¢£¢bYiqub3¢¢£bNiLl`b¢9 b%no|¢xmwk(qu£xL° l
qjbYwjwk}p`{%xLl³|`k}w^l³mwuxml`|Vbob#wuxm¡6x}qY¬
     
"#
 













ÀÁ # Å  #  
(Á"
O oÂ 9Á  ]vQf7/zr¾©loqu£¢ijbQl`a,hY{3km«i~a,b/µ bNi~|`kL{%bQb[qjl`|¢£bNii~qjwu£¡`lhm¬
¶/]Vkm=lb¤ lV§bYi~qhNLl`£|6hÆµ l?bYij|`km{3b¨ob qjl|¢bYib%q³o«i~|6xLijb¨ob¨|¢l`i~b3l`wuixm|6h3wk(qu£xL`i|6xmlw
kL{3{3hYobYw/»¢; bYij|`km{3bAobrqjl|¢bYi¹ Ll`VwubY{]bYwu{]`bUlqul|¢bm¯-.=lIk(ytxLloqjbAl¦qul|¢bm¯    
=lVwjbYmxmbl¦bY`ijb3a!¡`¢£brbUqjl`|¢£bNiQiuk}`iQ¢£bNiQijl||wuabYwY¯=l`qjbNitqubr¢«k|wuhYijb3`{3bU° l`qjl|`¢£b
b3q   =l/i~l|`|wja,bl±qjl`|¢£bp¢£xo{3km¢9¬µbYixL|VhYwuk}qjxm`i 6¯    b3q - k}Liuijb3=q#ijlw
¢; bYij|`km{3b¦obqjl`|¢£bNiL¢£xL¡`k}¢;¬   b%q .¨ijxm=q!obNixL|VhYwuk}qjxm`i¢xo{3km¢£bNi3¬ba,x_3¢bpµ`k¤k¤h%qjh
{]`xm«i~/|`k}w{%bp=lµ ¢/|6b3wua,b%qbwuhYijxml`wjb¢bp|wuxm¡`¢£_Yabob¢«k¤ijh3¢bY{%qjxm´obNixmhYbYiY¯ak}«ik}l`iui~
|6xml`wUi~xLa,hY{Yk}«ijabobijs`{]wuxm«iuk(qjxmpb%qU¢«kija|`¢£«{%£qjhobNi|wuxmLwukmaa,bNiQwuhYkm¢£«i~hNi3¬
  Å9Ä oÂºÁ  ]ovQf7QzA¾|VbYwja,b%q#ob,oh3Lb3¢xm||6b3weobYiek}||`¢£«{3k}qjxm`iA{%xm=qub%nqjlbY¢£¢bYiAb%no|¢xm£qukm=q
¢b,{%xm=qub%nqjb|]soi~«=lbb¢; lqj¢£«ijk}qjbYlwY¬J8r¨Llb|6xmlw#b3n|6xLij£qjxm¨kxmquk}a,a,b3=q#h%quhwuhYkm¢£«ijh!b%q










Adresses de pages Web (3)
Microscope, Balance (2)
Moteur de recherche
 I $    , "$2 "')*,3`134"'0I,  -./0120 , /"  
bYiqjl|`¢£bNiwub3|`wjhNi~bYLqk}=qijxm£q,l´a,x}q¢b
hY{%wuXkm=qijxm£q¢; kLowubYiui~b

















 M#L @U U 	"
U
     






obxmhYbYik}||6b3¢h3b.+A¾ ] |6xmlw¹ +e¢xm¡`km¢A£wjqjlVk}¢/¾ek(qk ]=quwjlV{Dqjl`wjbNi3¬
b |wu£`{3£|6b ob |`k}wjqukmmb obYioxm`h3bNi¦k}Vil +A¾ ]©bNitqpij£a,¢km£wub¤»O{3b3¢lUloqu£¢ijh km`i¦l`
bNi~|Vkm{%b ob³qul|¢bYioi~qjwu¡lh[¹[¢bYip{3k}¢«{%l`¢k}qjb3l`wui{3xmbN{DquhYixLLq¦¢«k±ijxm©° l`§bYij|`km{3b³{3xma,a!l`
{3xmwuwjbNi~|6xmVk}=q»A¢9 lxmobYibYij|`km{3bYi¢£xo{Yk}lon°¬E8U(+e¾ ]!b^oh V²q|`kLi¢«kAi~qjwul`{%qjlwub/obNioxm`h3bYi
`¢bYiAxm|6h3wk(qu£xL`iU|6xmlwes km{Y{%hYb3wN¯V{} bYi~q»¢9 k}|`|¢£«{3k}qjxm b!¢b!ºkm£wubm¬Vv0bYb3w<Ækmwjb!ºk}£qA¢b{]xL²n¤ob
_`_ Ûbadc)e)f.g





































 cN $   ) V 2)D"'()*"$

















   ÀFÁ # =Å # B
(Á  










b3nohY{%lqjb¦l`bpkm{%qjxmOijlw!l bY`ijb3a!¡`¢£bpboxo{%l`abY=quiY¬97[¢¢£b|wub3`±bY |`k}wk}a,_%quwjbl` b3`ijb3a¡¢£b
b V¢²quwjbNiLl`Uoh%qub3wuabYLq¢bYioxo{3la,b3=quiijlw,¢£bNij=lbY¢i,¢; km{Dqu£xL kmmwuk`¬)¶/b3q~qub
xL|VhYwuk}qjxm½|VbYw~­
a,b3qpob oiuijh3a,£`b3w¦ijlw¢£bNi{3km¢{3l¢k}qjbYlwuibYi,xm|6h3wk(qu£xL`i,»Æb%ªIbY{Dqulb3wp¢£xo{3km¢£bYa,b3=qY¬[kÆijbY{3xm`b










              
SIS(1)={1,2}, SIS(2)={2,3,1}, SIS(3)={3,2}, SIS(4)={4,5}, SIS(5)={5,4}
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